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[Title of the Invention] 

CLEANING APPARATUS OF TORQUE CONVERTER 

[Abstract] 
[Object] 

To clean the inside of a torque converter without taking 
apart the torque converter. 
[Configuration] 

An output shaft of a torque converter is pulled out, the 
torque converter is rotatably supported on a frame 22 by a 
bearing 24 and a holder 26, and the torque converter is fitted 
into an oil injecting tube 29 . A drive roller 38 made of elastic 
material driven by a motor 3 7 is provided on the frame such that 
a vertical position of the drive roller 3 8 can be adjusted. The 
drive roller 3 8 is brought into contact with a ring gear 10 under 
pressure, and they are rotated. Cleaning oil which is 
pressurized and filtered in a cleaning/supply unit 40 is 
injected from an oil supply passage 41 into the torque converter 
1 through the oil injecting tube 29, flows while spinning inside 
by the rotation of the torque converter 1, then the cleaning 
oil is discharged out into an oil-heating tank. In the 
oil-heating tank, the cleaning oil is heated and viscosity 
thereof is lowered, the cleaning oil is pressurized and filtered 
by the cleaning/supply unit and the cleaning oil circulates, 
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so that old oil is clarified, and iron powders and foreign 
particles and the like are made to flow out and separate. 
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[Scope of Claims for Patent] 

1. A cleaning apparatus of a torque converter comprising: 
a frame which rotatably supports the torque converter from which 
an output shaft is pulled out in a state where a center line 
of the torque converter is oriented horizontally; a drive roller 
which comes into contact with a starter ring gear of the torque 
converter under pressure, and which drives the ring gear; an 
oil injecting tube inserted into a space from which the output 
shaft is pulled out; and a cleaning/supply unit which supplies 
cleaning oil to the oil injecting tube and recovers and 
clarifies the cleaning oil. 

2. A cleaning apparatus of a torque converter comprising: 
a frame which rotatably supports the torque converter from which 
an output shaft and a stator shaft are pulled out in a state 
where a center line of the torque converter is oriented 
horizontally; a drive roller which comes into contact with a 
starter ring gear of the torque converter under pressure, and 
which drives the ring gear; an oil injecting tube inserted into 
a space from which the output shaft and the stator shaft are 
pulled out; and a cleaning/supply unit which supplies cleaning 
oil to the oil injecting tube and recovers and clarifies the 
cleaning oil. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Applicability] 

The present invention mainly relates to an apparatus 
which cleans the inside of a torque converter used for an 
automatic transmission for driving a vehicle, and which 
replaces operating oil of the torque converter and removes metal 
particles and other foreign matters. 
[0002] 

[Prior Art] 

The automatic transmission is formed from a combination 
of a torque converter and a gear transmission, a trouble caused 
by abrasion and breakage is prone to be generated on the side 
of the gear transmission where solid bodies strongly come into 
contact with each other, and is less prone to be generated on 
the side of the torque converter. When the gear transmission 
is to be repaired, the torque converter is also generally taken 
apart, cleaned and inspected, but the torque converter is not 
substantially repaired, unnecessary replacement of a part is 
carried out, precision is deteriorated by re-assembling, and 
vibration is increased in some cases. 
[0003] 

In a lubricating system of a rotating machine, it is known 
to carry out oil -brushing during operation to remove iron 
powders and foreign particles accumulated in the system 
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(Japanese Unexamined Patent Publications Nos . 58-113508 and 
61-171955) , but since this operation is carried out in the same 
usual operation state, foreign particles which enter gaps 
cannot sufficiently be removed. Conventionally, the cleaning 
operation with the oil brush is not carried out at the time of 
the inspection of the torque converter. 

[0004] 

[Problem to be Solved by the Invention] 

It is an object of the present invention to obtain an 
apparatus capable of easily oil-brushing, that is, cleaning the 
inside of the torque converter at the time of the inspection 
of the torque converter. 

[0005] 

[Means for Solving the Problem] 

According to first means for solving the problem, as 
described in claim 1, a cleaning apparatus of a torque converter 
includes : a frame which rotatably supports the torque converter 
from which an output shaft is pulled out in a state where a center 
line of the torque converter is oriented horizontally; a drive 
roller which comes into contact with a starter ring gear of the 
torque converter under pressure, and which drives the ring gear; 
an oil injecting tube inserted into a space from which the output 
shaft is pulled out; and a cleaning/supply unit which supplies 
cleaning oil to the oil injecting tube and recovers and 
clarifies the cleaning oil. 
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[0006] 

According to second means for solving the problem, as 
described in claim 2, a cleaning apparatus of a torque converter 
includes: a frame which rotatably supports the torque converter 
from which an output shaft and a stator shaft are pulled out 
in a state where a center line of the torque converter is oriented 
horizontally; a drive roller which comes into contact with a 
starter ring gear of the torque converter under pressure, and 
which drives the ring gear; an oil injecting tube inserted into 
a space from which the output shaft and the stator shaft are 
pulled out; and a cleaning/supply unit which supplies cleaning 
oil to the oil injecting tube and recovers and clarifies the 
cleaning oil. 
[0007] 

According to third means for solving the problem, as 
described in claim 3, the frame is swung in claim 1 or 2 . 
[0008] 
[Function] 

According to the means of claim 1, the output shaft is 
pulled out from the torque converter, the torque converter is 
supported by the frame, the torque converter is rotated by the 
drive roller through the ring gear and in this state, cleaning 
oil is made to issue from the oil injecting tube. According 
to this, the cleaning oil flows while spinning inside the torque 
converter, the cleaning oil is discharged outside, so that the 
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inside old oil, iron powders and foreign particles and the like 

are washed away. 

[0009] 

According to the means of claim 2, the output shaft and 
the stator shaft are pulled out from the torque converter, the 
torque converter is supported by the frame, the same operation 
as that of claim 1 is carried out, and the inside of the torque 
converter is cleaned. 
[0010] 

According to the means of claim 3, the torque converter 
is tilted together with the frame during the cleaning operation, 
thereby stimulating the flowing out effect of iron powders and 
foreign particles. 
[0011] 

[Embodiment] 

Fig. 1 schematically shows one example of a torque 
converter. The torque converter includes a pump 2, a turbine 
3 and a stator 4. A hollow pump shaft 5 is fixed to the pump 
2, a hollow stator shaft 7 is connected to the stator 4 through 
a one-way clutch 6, and an output shaft 9 is connected to a boss 
8 of the turbine 3. A ring gear 10 for a starter is welded to 
an outer peripheral surface of the pump 2, a cover 11 is further 
welded, and a crankshaft of an engine is connected to the cover 
11 by fixing means (not shown) . 
[0012] 
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A lockup clutch 12 is supported by the boss 8 through a 
partition 13 which is integral with the lockup clutch 12. The 
lockup clutch 12 is driven from the turbine 3 through a pawl 
14 and a spring 15, the lockup clutch 12 is controlled by a 
difference in pressures applied to left and right surfaces of 
the partition 13, and the friction surface 12 1 can come into 
contact with and separate from an inner surface of the cover 
11. When the friction surface 12 x engages with the inner 
surface with friction, power is transmitted from the cover 11 
to the output shaft 9 through the lockup clutch 12 and the turbine 
3, but when the friction engagement is released, the power is 
transmitted from the cover 11 to the pump 2 and the turbine 3. 
The presence or absence of the clutch 12 has nothing to do with 
the present invention. 
[0013] 

As oil passages which are in communication with a torque 
converter 1, there are a first passage 16 passing through a main 
shaft 9, a second passage 17 passing through the stator shaft 
7, and a third passage 18 passing through the pump shaft 5, and 
oil flows in a direction shown with an arrow in Fig. 1 when the 
lockup clutch 12 is operated. When the lockup clutch 12 is 
released, oil flows from the first passage 16, flows out from 
the second passage 17 and the third passage 18 through the 
turbine 3 and the pump 2, and is sent to a cooler. 
[0014] 
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Fig. 2 shows a state in the torque converter 1 when the 
torque converter 1 is cleaned by the apparatus of the present 
invention. An output shaft 9 shown in Fig. 1 is pulled out, 
a later-described oil injecting tube 29 is inserted instead of 
the output shaft 9, cleaning oil pumped from a passage 29 x in 
the oil injecting tube 29 enters between the partition 13 and 
the cover 11 from a port 2 9 2 , opens the lockup clutch 12 and 
passes through the lockup clutch 12, and is discharged out into 
the second passage 17 and the third passage 18, and returns into 
an oil cleaner. 
[0015] 

In Figs. 3 and 4, a reference number 20 represents a 
cleaning apparatus of a first embodiment, a reference number 
21 represents an oil-heating tank, and a reference number 22 
represents a frame. A bearing 24 is provided on a support plate 
23 which forms a portion of the frame 22 , the bearing 24 supports 
the pump shaft 5, and a holder 26 is fixed to a support plate 

25 extending from both sides of the support plate 22 . The holder 

26 is detachably fixed by means of an arm 26 x and a screw 26 2 , 
the holder 26 engages with a projection 27 projecting from a 
center of the cover 11 of the torque converter 1, thereby 
preventing the shaking and axial movement of the torque 
converter 1 . 

[0016] 

The oil injecting tube 29 is fixed to a vertical member 
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28 concentrically with the bearing 24 by means of a fixing tool 
2 9 2 , and a base 3 0i of a driving unit 3 0 is mounted by a thumb 
screw 31 above the oil injecting tube 29 such that a vertical 
position of the base 30 a can be adjusted. Upper and lower shafts 
32 and 3 3 are supported by the base 3 0i, and both the shafts 
32 and 33 are interlocked with each other by means of pulleys 
34 and 35 and a belt 36. A motor 37 having a speed reducer is 
connected to the upper shaft 32, and an elastic drive roller 
38 having oilproof and made of rubber or urethane is fixed to 
the lower shaft 33 . 
[0017] 

In Fig. 3, a reference number 4 0 represents a 
cleaning/supply unit of cleaning oil, an oil supply passage 41 
extending from the cleaning/supply unit 4 0 is connected to the 
oil injecting tube 29, and a recovering passage 42 connects the 
heating tank 21 and the cleaning/supply unit 40 with each other. 
Torque converter oil is used as the cleaning oil . An oil cleaner 
43 shown in Fig. 5 is disposed in the cleaning/ supply unit 40. 
The oil cleaner 43 includes a series circuit which is provided 
between the recovering passage 42 and the oil supply passage 
41, and which has a suction filter 44, an oil pump 45, a 
magnetized filter 46 using amorphous steel, a paper filter and 
a stop valve 48. The oil cleaner 43 also includes auxiliary 
devices such as a relief valve 49 x and a pressure switch 50. 
[0018] 
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The torque converter 1 from which the output shaft 9 is 
pulled out is fitted into the oil injecting tube 29, the torque 
converter 1 is held by the bearing 24 and the holder 26, the 
driving unit 3 0 is lowered, the drive roller 38 is brought into 
contact with the ring gear 10 under pressure, and the motor 3 7 
is energized. According to this, a rotation force is 
transmitted by a friction force and a bite caused by elastic 
deformation of the drive roller 3 8 into the ring gear 10. 
Rotation speed of the torque converter 1 is set to about 90 to 
1,800 per minute. 
[0019] 

Next, the oil pump 45 is rotated, and oil clarified by 
the filters 4 6 and 47 is injected from the oil supply passage 
41 into the torque converter 1 under pressure through the oil 
injecting tube 29 . The oil injected from the oil injecting tube 
2 9 flows to every hole and corner while spinning in the pump 
2, the turbine 3 and the stator 4 and then, the oil is discharged 
out from the second passage 17 and the third passage 18, the 
oil drops into the heating tank 21 and is recovered and 
circulated. In the heating tank 21, the oil is heated to 40 
to 80°C, viscosity thereof is lowered, filter resistance is 
lowered, iron powders in the oil is adsorbed by the magnetized 
filter 46, and foreign particles are absorbed by the paper 
filter 47. By this circulation, for example, the oil in about 
classes 13 to 10 in NAS Standards is clarified to oil in about 
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classes 8 to 6 . 
[0020] 

A case where the output shaft 9 is pulled out and the torque 
converter is cleaned is described above, if the stator shaft 
7 can be pulled out, the stator shaft 7 is pulled out together 
with the output shaft 9 and the torque converter can be cleaned. 
[0021] 

Next, Fig. 6 shows a second embodiment. In the second 
embodiment, the torque converter 1 is swung back-and-forth and 
cleaned. The same portions as those of the first embodiment 
are designated with the same symbols, and description thereof 
will not be repeated. The frame 22 of the second embodiment 
is pivotally supported by a spindle 53 on the oil-heating tank 
21, and the frame 22 is supported in a stationary state by the 
spindle 53 and a support portion 54. A hydraulic cylinder 55 
is interposed between the frame 22 and a fixed portion, the 
hydraulic cylinder 55 is operated and expanded and contracted, 
and the torque converter 1 is swung together with the frame 2 2 
in a direction of the arrow A so that foreign particles easily 
flow out during the cleaning operation. The swinging speed is 
about two times per minute . 
[0022] 

In this embodiment, a contamination degree sensor 57 
which detects a contamination degree of flowing out cleaning 
oil is provided in an outflow chamber 56 between the support 
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plate 23 and the vertical member 28. Block plates 59 are 
alternately provided in the oil -heating tank 21 from above and 
from below between a drop port 58 and a connection port of the 
recovering passage 42, and a heater 60 is provided in the 
oil-heating tank 21. 
[0023] 

In the second embodiment also, cleaning oil flowing out 
from the cleaning/supply unit 40 is injected from the oil 
injecting tube 2 9 into the torque converter 1, the cleaning oil 
circulates while flowing out old oil and foreign particles in 
the cleaning/supply unit 40, thereby cleaning the inside of the 
cleaning/supply unit 40, the cleaning operation is effectively 
carried out by the swinging motion during the cleaning operation, 
and the operation is stopped when a detected value of the 
contamination degree sensor 57 shows a cleaning degree of a 
constant value or higher. The cleaning oil is heated by the 
heater 60 and viscosity thereof is lowered during the operation, 
large iron powders and foreign particles and the like in the 
oil are separated when the cleaning oil passes through the block 
plates 59 and accumulated on a bottom surface, and fine iron 
powders and foreign particles and the like are separated by the 
oil cleaner 43 provided in the cleaning/supply unit 40. 
[0024] 

The contamination degree sensor 57, the block plates 59 
and the heater 60 can also be provided in the first embodiment. 
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[0025] 

The case where the output shaft 9 is pulled out and the 
torque converter 1 is fitted into the oil injecting tube 2 9 is 
described above, both the output shaft 9 and the stator shaft 
7 may be pulled out, the bearing 24 may be omitted, and as means 
which rotatably supports the torque converter 1 , the outer 
peripheral surface of the torque converter 1 may be supported 
by two or more rollers , or the torque converter 1 may be supported 
by the oil injecting tube 29. 
[0026] 

[Effect of the Invention] 

As apparent from the above description, according to the 
inventions of claims 1 and 2, since the torque converter rotates 
and in this state, cleaning oil is continuously supplied to the 
torque converter, there is a merit that it is possible to flow 
the cleaning oil to every hole and corner of the inside thereof, 
and the torque converter can be cleaned efficiently. Since the 
torque converter is rotated utilizing the ring gear around the 
outer periphery, there is a merit that the driving unit can 
extremely easily be formed. 
[0027] 

Next, according to the invention of claim 3, since the 
cleaning operation is carried out while swinging the torque 
converter, there is a merit that the cleaning operation is 
efficiently carried out. 



[Brief Description of the Drawings] 

Fig. 1 is a schematic vertical sectional view of a torque 
converter. 

Fig. 2 is an explanatory diagram of a cleaning operation. 

Fig. 3 is a front view of a first embodiment. 

Fig. 4 is a side view of the first embodiment. 

Fig. 5 is a layout diagram of a filter/supply portion. 

Fig. 6 is a front view of a second embodiment. 

[Explanation of Symbols] 

1 torque converter, 7 stator shaft 

9 output shaft, 10 ring gear 

22 frame, 24 bearing 

26 holder, 29 oil injecting tube 

3 0 driving unit, 3 8 drive roller 

40 cleaning/supply unit 
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[Figure 1] 




[Figure 2] 
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[Figure 3] 
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[Figure 4] 




[Figure 6] 
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Abstract of JP 7300198 (A) 

' PURPOSE.To enable cleaning the inside of a 
jtorque converter without dismantling the same. 
: CONSTITUTIONtFrom a torque converter its output 
f shaft is drawn out. The torque converter is then 
f rotatably supported by its frame 22 on a bearing 24 

and a holder 26. An oiling pipe 29 is fitted into the 
p torque converter. A driving roller 38 of elastic 

material, driven by a motor 37, is provided on the 
I frame with vertical adjustability and made to convey 
rotary motion by being pressed on a ring gear 10. 
Cleaning oil is filtered under pressure in a cleaning- 
feeding part 40, passed through an oil-feeding 
| channel 41 and through the oiling pipe 29, and 
1 injected into the torque converter 1 , made to flow in 
.a a circle inside the torque converter 1 as it rovolves, 

and then discharged into an oil-heating tank 21 ; 
| after being heated to a low viscosity the oil return 
Ito the cleaning- feeding part for the filtration under 
1 pressure in a circulating flow. In this manner used 
| oil is cleaned and iron powder and other extraneous 
j matter are drawn off and separated. 
I 
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